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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the cell area 
with ensuring a certain degree of freedom of the signal 
line interconnection between cells. 
SOLUTION: The cell composed of combined desired 
circuit function blocks, including basic elements 1, 2, 
inner wiring 10 for internally connecting the basic 
elements 1 , 2, and power lines 11, 12 for feeding power 
voltages to the elements 1, 2; the lines 11, 12 being 
interconnected between cells adjacent to both sides of 
one element. The signal line 10 is composed of a lower 
wiring layer than the power lines 11, 1 2. A not shown 
signal line wiring laminated above the lines 11, 12 form 
external signal lines wiring input/output terminals of 
different cells. This allows the second layer and following 
wiring layers to be used as power lines, the line width thereof to be reduced more than that in 
prior art, and the cell area to be reduced because of effective use of the lower layers of the 
power lines. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cell base semiconductor 
device which can reduction-ize cell area, and a standard cell, securing the flexibility of signal-line 
connection of cells to some extent 
[0002] 

[Description of the Prior Art] The semi custom-made design technique of the so-called former and cell 
base (or it is also called a building block system) is ASIC (Application Specific Integrated Circuit). It is 
widely adopted as the design. By this design technique, improvement in efficiency of IC design is 
achieved by combining the common design property registered into the library, and using an automatic- 
layout wiring tool The cell base ASIC is divided roughly into the standard cell which makes circuit 
functional block constitute combining the unit logical circuit (or for an element simple substance to be 
also good) which carried out cell registration, and the general cell method which makes a layered 
structure already designed circuit functional block, and carries out arrangement wiring 
[0003] Drawing 3 and drawing 4 are pattern views which illustrate the conventional unit cell which is 
used for the design of the cell base ASIC and is beforehand registered into the library Drawing 3 shows 
the NAND cell of 2 inputs, and drawing 4 shows the NOR cell of 3 inputs. A sign 1 among drawing 3 
and drawing 4 A P-channel-MOS transistor (It is hereafter called PMOS) and 2 An N channel MOS 
transistor p type active region and 4 (it is hereafter called NMOS) and 3 n type active region, A gate 
electrode and 6 5 The drain field of PMOS 1 (p+ impurity diffusion field), The source field (p+ impurity 
diffusion field) of PMOS 1 and 8 7 The drain field of NMOS2 (n+ impurity diffusion field), For 9, as for 
an internal signal line and 11, the source field (n+ impurity diffusion field) of NMOS2 and 10 are [ a 
supply voltage supply line and 12 ] each pattern of aGND line (in this invention, 1 1 and 12 are named a 
power supply line generically ). 

[0004] The gate electrode 5 consists of contest polysilicon of the 1 st layer ( 1 PS), a polycide, etc. The 
input terminal TIN is formed in the middle of each gate electrode 5. 

[0005] On the gate electrode 5, through a layer insulation layer, the laminating of the internal signal line 
10 is carried out, for example, it consists of films, such as contest polysilicon of the 2nd layer (2PS), a 
polycide, and a tungsten. The 1st contact (1CNT) is prepared in the layer insulation layer of internal 
signal-line 10 ground The internal signal line 10 is connected to the drain field 6 of PMOS 1, and one 
drain field 8 of NMOS2 through this 1CNT. In the middle of the internal signal line 10, it is an output 
terminal TOUT. It is prepared. 

[0006] On the other hand, on the other hand, the power supply lines 1 1 and 12 are wired in parallel with 
a direction in the vertical portion of a cell, and this wiring width of face is unified between the cells from 
which a kind differs (this example between the NAND cell of drawing 3 , and the NOR cell of drawing 
4 ). This is for supply voltage supply line 1 1 internal comrades and GND line 12 comrades to carry out a 
series connection only by on the other hand arranging in a direction the cell from which a kind differs. 
The supply voltage supply line 1 1 is connected to the source field of PMOS through 1CNT. Moreover, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran web cgi ejje 



8/22/02 



Page 2 of 5 



the GND line 12 is connected to the source field 9 of another side of NMOS2 through 1CNT 
[0007] Thus, in the design of the conventional cell base ASIC using the unit cell constituted if the 
required function based on customer specification, a performance, a constraint, etc are given to an 
automatic-layout wiring tool, by this automatic-layout wiring tool, a suitable logical circuit cell (unit 
cell) will be called from a library, and the optimal pattern design will be performed That is after 
carrying out an automat.c layout combining the unit cell from which a kind differs so that customer 
specification (a function, performance) may be fulfilled, the automatic connection of between each 
arranged cell is carried out by the multilayer interconnection. 

[0008] For example, in the example of drawing 3 and drawing 4 , the interconnection of supply voltaoe 
supply line 1 1 comrades inside a cell train and the GND line 12 comrades is carried out only by carrying 
out an automatic layout, respectively, and they are an input/output terminal TIN and TOUT between " 
cells by the above-mentioned automatic wiring. Wiring of the external signal line which carries out 
interconnection, and wiring of the external power line which communalizes the supply voltage supply 

[0009] ° h train e3Ch Cel1 tfain ° ND 12 ' res P ective 'y are Performed. 
[Problem(s) to be Solved by the Invention] Since the unit cell in which the circuit or element of a 
predetermined function was installed beforehand constitutes various circuit functional block according 
to a demand of a customer as mentioned above and it is offered, in the design stage it is required that 
the flexibility of wiring of connection between the cell should be large so that it can respond to any 
circuits. C oncretely, it means that the own pattern or own node of a unit cell do not become it 
obstructive to connection of the next external signal line that the flexibility of wiring of connection 
between cells is large. For this reason, for example by drawing. 3 and drawing 4 , as for both the internal 
signal line 10, the supply voltage supply line 1 1. and the GND line 12, a laver [ 1st ] wiring layer (for 
example tungsten layer) is used. Moreover, in the case of this wiring, you also have to take the problem 
of signal delay into consideration. That is, the proper use of a wiring layer according to the kind of 
signal which an obstructive thing likes as for the wiring which the signal line which connects near uses 
the wiring by the side of a lower layer, for example, carries a signal to lone distances, such as a clock 
line and a bus line, of the flexibility of wiring being [ that there is nothing 1 high, and using the wiring 
by the side of the low upper layer of resistance is made. 

[0010] It is more desirable for flattening to become important on the other hand, if the ease of a next 
process is taken into consideration the more in the position of a semiconductor process the more wiring 
structure becomes a multilayer, for a lower layer side to make thickness thin, and for an upper layer side 
to thicken, in addit.on, the way which made the L&S (Line and Space) interval large in the field of 
processabihty, so that it went to the upper layer side more - desirable -- moreover, the lowest layer - a 
tungsten film etc. - comparatively - alike - quantity - it is obliged to use of material [ **** ] in many 
cases moreover, it is comparatively alike and consists of material with high resistivity and it is 
comparatively alike, and since it is thin, as an internal wiring layer which connects between adjoinin° 
elements, such as IPS and a tungsten film, it is suitable [ with the above viewpoint / this layer / 1st /" 
wiring layer] J 

[001 1] however, with the cell base ASIC in recent years which may take large-scale circuitry it is 
because a layer [ 1 st ] wiring layer is used for the power supply line inside a cell - it is disadvantageous 
-- it is becoming large relatively by the relation with flexibility reservation of wiring between cells That 
is, in the manufacture process of IC in recent years, by multilayering wirine structures, such as four 
layers and five layers, the resource of wiring increases and the flexibility of wiring is increasine with 
th.s^Moreover with large-scale-izing and improvement in the speed of a logical circuit, the demand of 
the formation of area reduction or shortening of a wire length increases gradually, and supposes that 
almost all wiring is performed on a cell arrangement field, without preparing a wiring field between 
cells like [ former ]. however - from [ that the power supply line inside a cell is constituted from the 
conventional cellular structure by the layer / 1 st / wiring layer with high sheet resistance ] - inevitable - 
internal power supply line breadth - large - not taking - it did not obtain but reduction-izins of cell 
area was difficult for the actual condition 
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[0012] this invention aims at offering the cell base semiconductor device which can reduction-ize cell 
area, and a standard cell being made in view of such the actual condition, and securing Ae TexfbiHtv of 
signal-line connection of cells to some extent 8 "exibility ot 

[0013] 

[Means for Solving the Problem] In order to solve the trouble of the conventional technology mentioned 

ft ^th ! °K ab r- me r ti0ned pUrp0Se ' in the ce " base semiconductor device of tL invemion 

It is the cell base semiconductor device with which desired circuit functional block is const u\ted wTen a 
basic e ement combines arbitrarily at least two or more kinds of cells currently formed beforehand T?e 
basic element of plurality [ cell / aforementioned ], It connects with the internal signal line t which two 
or more aforementioned bas.c elements are connected inside a cell mutually between the cells whTch 
adjoin the both sides of a direction on the other hand. It is characterized byUmg he 7owTsup ly line 
which supplies supply voltage to the aforementioned basic element, for the aforementioned nternal 
signal line being constituted from the aforementioned power supply line by the wir ngty er by th side 
of a lower layer and the w,nng layer for signal li nes by which the laminating is carrifd out to the upper 
layer s.defrom the aforementioned power supply line constituting the external signal line whlh ma^es 
between the input/output terminals of a different cell connect me wn.cn makes 

[0014] Thus, in this cell base semiconductor device, by making the power supply line in a cell constitute 
from an mterna signal hne in the wiring layer by the side of the upper layer, Iwiring layefafte th 
.nd layer which generally consists of aluminum etc. can be used as a power supply lint and line breadth 
or a power supply line can be made narrower than before. Moreover, since the wiring layer palrn of the 

^^^rt^ 1 ^ ' 0Wer SidC ° f 3 P ° Wer SUPply Hne ' ^onS If 
Z a h v, f y ' 5° nSequentl y' a P° wer su PP!y "ne will be upper-layer-ized conventionally and 
the flexibility of winng between cells falls a little in this meaning. However, as having described 
previously, the flexibility fall of connection between cells seldom poses a problem by^nShnot pull 
out an internal s.gnal line outside a power supply line in consideration of the flexibility of connection 
tl7Z\TjeZ QaSmS S arP,V 7 Itila V eri "S of wiring structure in recent years M big Sect 
acquire Y Upper - layer - ,zm S of a P ower su PP ] v line is reduction-ized by this invention can 

[001 5] If it is when the cell of the same function is connected continuously, for example the external 

I hvtIT 1° fr ° m 3 VieWP ° im ^flexibility reservation^ connectior ^ between h 

cell, by the same hierarchy [ as a power supply line ], or lower layer side, although it is desirable to use 
the wiring layer by the s.de of a lower layer as much as possible as for a power supply lin ? he external 
signal line ,n this case can w,re flexibility satisfactory at all, if the position of an inpuCpu errninaTf 
exl7e n S ° that ' P ° Wer SUPP ' y line and abbre ™- parallel may be made to wire fT 

[001 6] In the standard cell of this invention, it is the standard cell which has the internal signal line to 

atf l 0 theT e baS1C ^ r , and , tW ° " m ° re af ° remen ti0ned basic el « are Zee UnL 

' ] P ° Wer s T ply ' ,ne whlch 15 mutuaIlv connected between the cells which adjoin the both 
Idlt^eT? 0nt } e ° the \ hand ' and sup P ,ies -PP'y voltage to the aforementioned Lie e em nt 

sul lv Ime T T m ,s / haracterized ^ insisting of aforementioned power ' 

supply lines in the wiring layer by the side of a lower laver 

[0017] 

[Embodiments of the Invention] Hereafter, the cell base semiconductor device and standard cell 
concerning this invention are explained in detail, referring to a drawing. Drawing 1 and drawing 2 are 

KS : f h ; h c " %r c ; n c ; n 1 concernin * this ^^g^TwhiclHsTsed 

* s mien on P f ^ ' S beforehand "SP^red into the library. The standard cell of 

his mvention has the feature m th.s pattern view, and when the cell base semiconductor device of this 
Z-Z m co f f ,nes . arbi ;™ ,, y the <*" f™> which a kind which is illustrated in this pattern v ew d ffers 
desired circuit functional block ,s constituted. Therefore, by the following explanation by expiring 

IT*" A, ' mPOrtant SeC ! i0n ° f inVemi ° n 15 indicated t0 be ' and tbe ce " Pattern of drav n 2 
explains the operation gestalt of this invention. 
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A If W thT nS ^ res P° nds wth drawing 3 which shows the NAND cell of 2 inputs in the cell base 
ASIC of his invention, and shows the conventional example. Moreover, drawing 2 corresponds with 
drawing 4 which shows the NOR cell of 3 inputs in the cell base ASIC of this inven Z ^ nd shovuhe 
conventional example. In addition, the composition which overlaps the conventional cell shown m 

and 6 ?„ ' typ"a£ SSS n Frf&W*?* 4 8 *"» 

. iyy- dune ivy on region and :> 1 he drain fiela of PMOS (p+ lmnuritv diffusion fields Th„ 

source field (p4 .mpunty diffusion field) of PMOS 1 and 8 7 The drain field of NMOS ( Tin p fn t v 
diffusion field), In the source field (n + impurity diffusion field) of NMOS2, and 10 an internal s gnal 

ven'tion .1 aTdl ^ ^ ^ and U Sh ° WS [ 9 J each ^ ^ GNDlme n § h s 

e^al and TOUT T P °™!" S "S P y S^ally ., Moreover, Sign TIN is an input 

terminal and TOUT. An output terminal and 1 CNT show the 1 st contact (connection between the 1 st 
wmng layer, and the source field 7 or the drain field 8 hole) 

E 1 ,? h C f thi i ° Perati ° n g6Stalt differing from the case of the form er of drawing 3 and drawing 
4 ,s that the supply voltage supply line 1 1 and the GND line 12 are constituted from a iter 2nd 1 
wmng layer (henceforth the 2nd wiring layer) by the 1st. Layer f 1st ] aluminum wi ring layer (1 AL) is 
chosen as an example as this 2nd wiring layer. It is thin with 40% of the former [ width offa each 
of the power supply lines 1 1 and 12 / case / of this drawing ] bv making these power supply Imes H and 
constiune from a 2nd wiring layer. In addition, the wiring width of face of tlse p^wT u P " lines 

3 12 U ™ * L I SUal b6tWeen the CeIls from which a kind differ * (this example between Ihe 
NAND cell ot drawing 1 , and the NOR cell of drawing 2 ) oerween tne 

[0020] The contact structure which supplies supply voltage to transistors 1 or 2 differs from the former 
by using the wmng layer by the side of the upper layer for the 2nd for these power supply Unes H and 
1 2 conven , 0 nally That is, on the insulating layer which is not illustrated on the source^eld 7 of 
PMOS1 the contact pad layer 13 which consists of 2nd polvsilicon contest films for example is 
arranged, and this ,s connected source field 7 through ICNT. This contact pad layer 1 is coin cted to 
the aforementioned current supply line 1 1 by the side of the upper layer through L 2nd ^ contact PCNT^ 

NMOS2 side between the source field 9 and GND line 12, the contact pad layer 13 intervenes through 

CNT a" dfh ^ I'TT^ i with the SOurce field » by the side" of a loweHaye through 

I CNT and this contact pad layer 13 is connected to the GND line 12 by the side of the uoner laver 
through 2CNT. In addition, Sign SCNT shows the example of the stack com ^ 
s) made the contact pad layer 13 intervene, and repeated among drawing 2 

Irh , IhTf ?JT7 SUP T ly C ° nSiSted ° f [ 3rd ] wirin S "avers of the lowest layer conventionally 

in Son t is t " H C th6 -i? Wer layer ° f thiS P ° Wer SUpp,y Hne has not used effectiv n L 

.mention, , , s having become poss.ble to aim at a deployment of this lower layer side field bv making a 

power supply line constitute from a wiring layer after a two-layer eye That is in order Vo secure 8 

d,s ance w,th the internal signal line 10 of the same hierarchy in conventiona drawing and 

conventional drawing 4 , the contact section (2 CNT, SCNT) which has been arranged only inside the 

power supply lines 1 1 and 12 is located the power supply line 1 1 and directly unde" 1 2 "vUb th is 

P^^^m? internal sisnal line 10 becomes possible [ io winn * d " J y ^ ^ 

SVtcZalXcfclt 5 ^"^^ 1 C °; StitUted m thiS W3y alth0U S h n0t ilIustrated fo ™ "uch 
T combining a kind based on customer specification at the time of the arrangement 

S ulg rKdT 7™- ' ° UtPUt tem r l T ° UT betWee " this Cel1 !t is connec ed he 

optimal using the 2nd-Iayer aluminum wiring by the side of the upper laver (2AL) the 3rd-laver 

aluminum wmng (3 AL), and - Moreover, it is raised in a contact plug or a contact pad lay e/at an 

^Z l ZZ^rZtt e r ri H 8 IaVer ^ Side ° f thC UPPer ' ayer is "ali^d and the 
Si ar7aSer a re putd'out outide. " ^ C ° nneCtI ° n ,S ^ ^ ^ * CeU * ^ «™ ° f 
[0023] since the power supply lines II and 1 2 are constituted from the internal signal line 10 by the 
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wiring layer by the side of the upper layer, the cell base ASIC and the standard cell of this operation 
gestalt can make line breadth thin, lowering a volume resistivity, without changing the volume 
resistivity of the power supply lines 1 1 and 12, and or - can wire the bottom of the power supply lines 
1 1 and 12 in the internal signal line 10, consequently they can carry out [ **** ]-izing of the whole cell 
area conventionally For example, in the example of drawing 1 and drawing 2 , 60% of the former [ line 
breadth / of the power supply lines 1 1 and 12 J, distance with the internal signal line 10 is small with 40 
- 50 conventional 0 /!), respectively, consequently cell area is reduction-ized about twenty percent. In this 
cellular structure, it is also possible to pile up the power supply lines 1 1 and 12 and the internal signal 
line 10, and the width of face of the power supply lines 1 1 and 12 can be further shortened depending on 
the thickness of 1 AL, and the further formation of area reduction of 3 - 50 percent in that case is also 
possible. 

[0024] In addition, although the power supply lines 1 1 and 12 performed the above-mentioned 
explanation about the case where the wiring layer of a two-layer eye is used, this invention is not limited 
to this but it is requirements that the wiring layer for signal lines by the side of the upper layer of a 
power supply line is the external signal line, i.e., the signal line which can carry out automatic wiring, 
from a power supply line in an internal signal line, using the wiring layer by the side of the upper layer. 
Therefore, you may make the external signal line exist in a same hierarchy [ as a power supply line ], or 
lower layer side. In this case, as for the external signal line concerned, from a viewpoint of flexibility 
reservation of wiring, it is desirable that a power supply line and abbreviation parallel wire. Moreover, 
for this external signal line, an input terminal TIN is [ a signal-line cash-drawer position and line breadth 
being decided beforehand, and only arranging a cell like the aforementioned power supply lines 1 1 and 
12, if it is when the cell of the same function is connected continuously for example, and ] the output 
terminal TOUT of a contiguity cell. You may be the composition by which an automatic connection is 
carried out. Of course, the external signal line by the side of the same hierarchy as this power supply line 
or a lower layer was not beforehand formed in the cell, and may be made to wire at the time of 
automatic wiring. 
[0025] 

[Effect of the Invention] As explained above, according to the cell base semiconductor device and 
standard cell concerning this invention, cell area can be reduction-ized, securing the flexibility of signal- 
line connection of cells to some extent. Moreover, the reduction in resistance of a power supply line is 
possible, and a voltage drop can be made small. Furthermore, the field by the side of the lower layer of a 
wiring layer can be used effectively. That is, it uses for the formation of area reduction, and also as 
shown, for example in this operation gestalt, resistance of leading-about wiring of a gate electrode is 
reduced, or it becomes possible to prepare contact directly under a power supply line. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

| Drawing 1 1 It is the pattern view showing the NAND cell concerning the operation gestalt of this 
invention. 

[Drawing 2] It is the pattern view showing the NOR cell concerning the operation gestalt of this 
invention. 

[Drawing 3] It is the pattern view showing the conventional NAND cell. 
[Drawing 4J It is the pattern view showing the conventional NOR cell. 
[Description of Notations] 

I [ ~ p type impurity range 4 / -- n type impurity range, 5 / - 6 A gate electrode, 8 / -- 7 A drain field, 
9 / - A source field, 10 / -- An internal signal line, 1 T / -- A supply voltage supply line (power supply 
line), 12 / -- A GND line (power supplv line), 13 / -- A contact pad layer, TIN / -- An input terminal and 
TOUT / - output terminal, 1CNT, 2CNT„ SCNT - Contact. ] -- PMOS, 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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